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Main goals
 Investigation of the release of nanoparticles in the pilot scale combustion 
chamber BRENDA
 Dosing of a cerium oxide NP suspension (1g/l) into the plant
 online and offline measurement
o Measurement of particle size distribution in flue gas
o Gravimetric analysis of particle mass concentration
o Chemical analysis of filter samples (Cerium) with ICP-MS
o Chemical analysis of ELPI+ filter stages (Cerium) with ICP-MS
 Measurement of the particle mass concentration according to VDI
2066 with 47 mm plane filter
 Measurement of the particle size distribution by:
o Electrical Low Pressure Impactor ELPI, Dekati (6 nm – 10 µm)
o Scanning mobility particle sizer SMPS, Grimm (11 – 1083 nm)
o Light scattering analyser WELAS Promo 3000H, Palas (0.2 - 40 µm)
Measurement systems
ELPI+ measurement behind boiler with cerium dosing
Cerium oxide as Tracer
Combustion chamber BRENDA
Fired with natural gas
(low fly ash concentration)
Fired with a coal dust / switch grass mixture
(high fly ash concentration)
Chemical analysis of filter samples
Nanoscale ceria
Cerium(IV)-Oxide, Alfa Aesar




Low concentration in the system background





























fly ash - mass concentartion: 380 mg/Nm³
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fly ash - mass concentration: 44 mg/Nm³










































Experiment Firing Dosage Ce content SD Ce content SD Ce content SD




no dosage - n.n. 0,00 -




no dosage n.n. n.n. 0,052 0,01 0,015 0,01




no dosage 70 36,7 0,8 40,9 1,1 0,090 0,00
10 l/h 2.500 212,7 101 144,2 4,8 0,071 0,00
V4
13.04.13
Hard Coal + 
Switch Grass
no dosage 70 28,6 3,5 28,2 2,3 -
20 l/h 4.100 84,2 17,4 42,7 1,5 -
10 l/h 2.500 37,5 8,2 61,9 26,0 -
Cerium oxide has a melting point of about 2400 ° C. That
is, in addition to the relatively rare occurrence and good
detectability, a reason why it was chosen as a tracer
substance for the release studies in the pilot combustion.
Removal efficiency of cerium oxide in the flue gas
cleaning of at least 99.9%.
The comparison of the cerium distribution at gas firing
and coal dust firing shows a shift in the distribution of 0.3
microns up to 3 microns.
This shift indicates that the dosed Cerium oxide NP
coagulates with the particles from the fly ash with a
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